Appendix A. List of Acronyms

AHRQ Agency for Healthcare Research and Qaulity
AKI Acute kidney injury

Cl Computerized tomography

CIN Contrast induced nephropathy
CKD Chronic kidney disease

CVv Cardiovascular

EPC Evidence-based Practice Center
ESRD End stage renal disease

GFR Glomular filtration rate

HD Hemodialysis

HF Heart failure

HOCM Hig osmolar coantrast media

1A Intra-arterial

I0CM Iso-osmolar contrast media

ITT Intention to treat

WY Intravenous

VU Intravenous urography

KQ Key questions

IOCM Low osmolar contrast media
MACE Major adverse cardiac events
MeSH Medical subject heading

Ml Myocardial infarction

NA Not applicable

NR Not reported

NS Not significant

PCI Percutaneous coronary intervention
PICOTS Populastion, interventions, comparators, outcomes, timing, setting
PP Protocol population

RCT Randomized controlled trial

RRT Renal replacement therapy
SEO Strength of evidence

SIP Scientific information package
TOO Task Order Officer
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Appendix B. Detailed Search Strategy

Database Search Included | Notes
returns
PubMed (("Kidney diseases"[mh] OR "Kidney disease"[tiab] OR "kidney 5308
diseases"[tiab] OR Nephropathy[tiab] OR "acute kidney
injury"[mh] OR "acute kidney injury"[tiab] OR “acute renal
injury”[tiab] OR "renal disease"[tiab] OR “renal diseases”[tiab])
AND ("contrast media"[mh] OR "contrast media"[tiab] OR
"contrast medium"[tiab] OR "contrast material"[tiab])) NOT
(animal[mh] NOT human[mh])
Embase (‘contrast medium'/exp OR 'contrast medium"ab,ti OR 'contrast 8952 12151
media":ab,ti OR 'contrast material':ab,ti) AND (‘kidney Limit to humans (study
disease'/exp OR 'kidney disease":ab,ti OR 'kidney type): 9972
diseases":ab,ti OR nephropathy:ab,ti OR 'acute kidney Limit to Article, Review,
injury:ab,ti OR 'renal disease":ab,ti OR 'acute renal failure":ab,ti Conference Abstract,
OR 'acute renal injury':ab,ti) Conference Paper,
Short Survey, Article in
Press, Conference
review (Publication
type): 8952
Cochrane ID Search 429 Other reviews: 52
#1 MeSH descriptor: [Kidney Diseases] explode all trees Trials: 368
#2 "kidney disease":ti,ab,kw (Word variations have been Technology
searched) assessments: 4
#3 nephropathy:ti,ab,kw (Word variations have been Economic evaluations:
searched) 5
#4 "acute kidney injury":ti,ab,kw (Word variations have
been searched)
#5 "renal disease":ti,ab,kw (Word variations have been
searched)
#6 "acute renal injury":ti,ab,kw
#7 "renal diseases":ti,ab,kw
#8 #1 or #2 or #3 or #4 or #5 or #6 or #7
#9 MeSH descriptor: [Contrast Media] explode all trees
#10 "contrast media":ti,ab,kw (Word variations have been
searched)
#11 "contrast material™:ti,ab,kw (Word variations have
been searched)
#12 "contrast medium":ti,ab,kw
#13 #9 or #10 or #11 or #12
#14 #8 and #13
Total 14,689
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Appendix C: Screening and Data Abstraction Forms

Title
Distiller3R https://systematic-review.ca/Submit/RenderForm php?1d=1&hide _abstract=1

r

Qp . . Project | CIN © User reneewilson (My Settings)
(GRS DIStI erS R Messages 16 new

Review ‘ Datarama ’ Reports References Forms ’ Manage Levels ‘ Users ’ Project l Logout |

Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A.

 Submit Form andgato  or Skipto Next
1. Does this title/ahstract apply to any of the Key questions? (see PICOTS document for more detail)

No
Yes

Uncertain
Clear Response

Submit Form and goto  or Skip to Next



Abstract
DistillerSR

Screening— NO

https://systematic-review.ca/Submit/RenderForm.php?id=4

Project CIN | User reneewilson (My Settings)

g6 DistillerSR | sm
R

Review l Datarama ‘ Reports References

Forms ‘ Manage Levels ‘ Users ‘ Project ‘ Logout |

Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.

Rethnam U, Yesupalan RS, Sinha A.

BACKGROUND: Skateboarding has been a popular
sport among teenagers even with its attendant
associated risks. The literature is packed with articles
regarding the perils of skateboards. |s the skateboard as
dangerous as has been portrayed?

METHODS: This was a retrospective study conducted
over a 5 year period. All skateboard related injuries seen
in the Orthopaedic unit were identified and data collated
on patient demographics, mechanism & location of
injury, annual incidence, type of injury, treatment needed
including hospitalisation.

RESULTS: We encountered 50 patients with skateboard
related injuries. Most patients were males and under the
age of 15. The annual incidence has remained low at
about 10. The upper limb was predominantly involved
with most injuries being fractures. Most injuries occurred
during summer. The commonest treatment modality was
plaster immobhilisation. The distal radius was the
commonest bone to be fractured. There were no head &
neck injuries, open fractures or injuries requiring surgical
intervention.

CONCLUSION: Despite its negative image among the
medical fraternity, the skateboard does not appear to be
a dangerous sport with a low incidence and injuries
encountered being not severe. Skateboarding should be
restricted to supervised skateboard parks and
skateboarders should wear protective gear. These
measures would reduce the number of skateboarders
injured in motor vehicle collisions, reduce the personal
injuries among skateboarders, and reduce the number
of pedestrians injured in collisions with skateboarders.

P 7Sub7m|tF70rm ~and goto or Skip to Next
1. Does this titlefabstract apply to any of the above Key questions?

® No (answer reasons for exclusion)
Exclude article from review

No original data

No human data reported

Does not report an outcome of interest (see PICOTS)

Does not investigate an intervention of interest (see PICOTS)

No comparison group

short-term or long-tenn followup periods are insufficient (see PICOTS)
Abstract only

Qualitative study (focus group, directed interviews)

Does not apply to key guestions

N o abstract (use only for clearly not applicable titles of articles 1-3 pages in length)
Clear Response

Yes (identify KQ)
Unclear (screen article)
Clear Response

6. Comment

PICOTS

Submit Form andgoto or Skip to Next
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Abstract Screening— YES
DistillerSR https://systematic-review.ca/Submit/RenderForm.php?id=4

Q - - Project CIN User reneewilson (My Settings)
(OR® D I Stl e rS I { Messages 16 new
B ORR g A

Review ‘ Datarama ‘ Reports References Forms ‘ Manage Levels ‘ Users \ Project ‘ Logout |

Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A.

BACKGROUND: Skateboarding has been a popular  Submit Form andgoto or Skip to Next

sport among teenagers even with its attendant oy . -
assaciated risks: The:literature is packed with-arficies 1. Does this titlefabstract apply to any of the above Key questions?
regarding the perils of skateboards. |s the skateboard as

dangerous as has been portrayed? No (answer reasons for exclusion)

® Yes (identify KQ)

METHODS: This was a retrospective study conducted Include article for review

over a 5 year period. All skateboard related injuries seen

in the Orthopaedic unit were identified and data collated KQ1: IV contrast media (comparative effectiveness of interventions to prevent CIN)
on patient demographics, mechanism & location of KQ2: |A contrast media (comparative effectiveness of interventions to prevent CIN)

injury, annual incidence, type of injury, treatment needed

including hospitalis ation. KQ3: IV contrast media--comparative benefits and harms of the media

KQ4: 1A contrast media--comparative benefits and harms of the media
RESULTS: We encountered 50 patients with skateboard
related injuries. Most patients were males and under the Unclear (screen article)
age of 15. The annual incidence has remained low at Clear Response
about 10. The upper limb was predominantly involved
with most injuries being fractures. Most injuries occurred
during summer. The commonest treatment modality was
plaster immobhilisation. The distal radius was the
commonest bone to be fractured. There were no head &
neck injuries, open fractures or injuries requiring surgical
intervention. M

6. Comment

CONCLUSION: Despite its negative image among the Submit Form andgoto or Skip to Next

medical fraternity, the skateboard does not appear to be
a dangerous sport with a low incidence and injuries
encountered being not severe. Skateboarding should be
restricted to supervised skateboard parks and
skateboarders should wear protective gear. These
measures would reduce the number of skateboarders
injured in motor vehicle collisions, reduce the personal
injuries among skateboarders, and reduce the number
of pedestrians injured in collisions with skateboarders.



Abstract Screening— Unclear

DistillerSR

https://sy stematic-review.ca/Submit/RenderForm.php?id=4

Q0D < B Préiect
@ JD'SUI|erSR N::ges ;Snew

=

CIN User renee.wilson (My Settings)

Review ‘ Datarama ’ Reports References

Forms ‘ Manage Levels ‘ Users ‘ Project ’ Logout

Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.

Rethnam U, Yesupalan RS, Sinha A.

BACKGROUMND: Skateboarding has been a popular
sport among teenagers even with its attendant
associated risks. The literature is packed with articles
regarding the perils of skateboards. |s the skateboard as
dangerous as has been portrayed?

METHODS: This was a retrospective study conducted
over a 5 year period. All skateboard related injuries seen
in the Orthopaedic unit were identified and data collated
on patient demographics, mechanism & location of
injury, annual incidence, type of injury, treatment needed
including hospitalisation.

RESULTS: We encountered 50 patients with skateboard
related injuries. Most patients were males and under the
age of 15. The annual incidence has remained low at
about 10. The upper limb was predominantly involved
with most injuries being fractures. Most injuries occurred
during summer. The commonest treatment modality was
plaster immohilisation. The distal radius was the
commonest bone to be fractured. There were no head &
neck injuries, open fractures or injuries requiring surgical
intervention.

CONCLUSION: Despite its negative image among the
medical fraternity, the skateboard does not appear to be
a dangerous sport with a low incidence and injuries
encountered being not severe. Skateboarding should be
restricted to supervised skateboard parks and
skateboarders should wear protective gear. These
measures would reduce the number of skateboarders
injured in motor vehicle collisions, reduce the personal
injuries among skateboarders, and reduce the number
of pedestrians injured in collisions with skateboarders.

Submit Form andgoto or Skip to Next
1. Does this titlefabstract apply to any of the above Key questions?

No (answer reasons for exclusion)
Yes (identify KQ)
@ Unclear (screen article)

Mo abstract available; title appears applicable
Other reason
Clear Response

Clear Response

6. Comment

PICOTS

Submit Form andgoto or Skip to Next



Article Screening— NO
DistillerSR. https://systematic-review.ca/Submit/RenderForm.php?id=6&hide_abstract=1

Q0D - - Project :CIN User reneewilson (My Settings)
o0 D I Stl e rS I { Messages 16 new

Review ‘ Datarama ‘ Reports References Forms Manage Levels ‘ Users \ Project ‘ Logout |

Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A.

Submit Form andgoto or Skip to Next
1. Does this ARTICLE apply to any of the above Key questions?

@ No (answer reasons for exclusion)
Exclude article

Mo original data
Mo human data reported
Does not report an outcome of interest (see PICOTS)
Does not investigate an intervention of interest (see PICOTS)
Mo comparison group
study compared an intervention of interest to a comparator of interest, but the patient groups being compared were fundamentally different
short-term or long-termn followup periods are insufficient (see PICOTS)
Abstract only
Qualitative study (focus group, directed interviews)
Does not apply to key questions
Mo abstract (use only for clearly not applicable titles of articles 1-3 pages in length)
Mon-English language (identify language if possible)
Clear Response

Yes (identify KQ)

Flag for discussion { ONLY use this option where queries can not be answerd by e-mail)
Clear Response

6. Comment

PICOTS

Submit Form andgoto or Skip to Next
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Article Screening- YES
DistillerSR https://systematic-review.ca/Submit/RenderForm.php?id=6&hide_abstract=1

O e . Project iiCIN | User reneewilson (My Settings)
db DIStllerSR |wuse o

Review \ Datarama ‘ Reports References Forms ‘ Manage Levels ‘ Users ‘ Project ’ Logout

Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A.

Submit Form andgoto or Skip to Next
1. Does this ARTICLE apply to any of the above Key questions?

No (answer reasons for exclusion)
® Yes (identify KQ)
Include article for data abstraction

KQ1: IV contrast media (comparative effectiveness of interventions to prevent CIN)
KQ2: |A contrast media (comparative effectiveness of interventions to prevent CIN)
KQ3: IV contrast media--comparative benefits and harms of the media
KQ4: |1A contrast media--comparative benefits and harms of the media

Flag for discussion ( ONLY use this option where queries can not be answerd by e-mail)
Clear Response

6. Comment

PICOTS

Submit Form andgoto or Skip to Next
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Participant Characteristics

DistillerSR

38 DistillerSR

https://systematicreview. ca/Submit/RenderForm.php?id=7 &hide_abstract=1

Project :’ CIN

Messages 16 new

ey ety | (e

User

renee.wilson (My Settings)
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Forms Manage Levels ‘ Users
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Rethnam U, Yesupalan RS, Sinha A.

Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.

Submit Form and goto  or Skip to Next
Participant Characteristics at Baseline

1. Doesthe study report baseline characteristics for subgroups seperately?

{e.g., IV administration and 1A administration)

@ Yes
No
Clear Response

2. ldentify group for baseline characteristics
{You can submit this form multiple time)

Szlect an Answer

Arm 1 (controliusual care) Arm 2

Arm 3

Arm 4

Arm 5

3. 4.

8. N athaseline

Total N

Arm 1 (controlfusual care ) n
Amm 2

Am 3

Amm 4

Am S

Not reported

F olloweup

Mean, median, maxfmin...

Units

9. 10.

Not reported
Clear Response

11.

Selec: an Answer

12.

Select an Anawer

13. Sex

¢ reported

Overall Group IArm 1

Inrm 2

IArm 3 Imm 4

IArrns

1of 5
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DistillerSR

https://systematic-review.ca/Submit/RenderForm.php?id=7&hide_abstract=1

14. 18, 16. 17. 18. 19.
women, n women, n women, n women, n women, n women, n
women, % women, % women, % women, % women, % women, %

not reported

20. Age
9 reported

Overall Group Arm 1 Arm 2 Arm 3 Arm 4 Arm 5

21. 22. 23. 24. 25. 26.
mean mean mean mean mean mean
Median Median Median Median median median
Range Range Range Range range range

not reported

27. Race/ethnicity
“® Reported
Overall Group Arm 1 Arm 2 Arm 3 Arm 4 Arm 5

White, non-Hispanic 28. 29. 30. 31. 32. 33.

n n n n n n
% % % % % %

Black, non-Hispanic 34. 35. 36. 37. 38. 39.

n n n n n n
% % % % % %

Latino/Hispanic 40. 41. 42. 43. 44 45.

n n n n n n
% % % % % %

Asian/Pacific Islander 46. 47. 48. 49. 50. 51.

n n n n n n
% % % % % %

American IndianfAlaska Native 52. 53. 54. 55. 56. 57.

n n n n n n
% % % % % %

58. Other 59. 60. 61. 62. 63. 64.

n n n n n n
% % % % % %

20f5
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https://systematic-review.ca/Submit/RenderForm.php?id=7&hide_abstract=1

65. Other 66. 67. 68. 69. 70. 71.
n n n n n n
% % % % % %
72. Other 73. 74. 75. 76. 77. 78.
n n n n 2n 2n
% % % % % %
not reported
Education
Reported
Overall Group Am 1 Armm 2 Arm 3 Arm 4 Arm 5
< High School 80. 81. 82. 83. 84. 85.
n n n n n n
% % % % % %
Completed High School 86. 87. 88. 89. 90. o1.
n n n n n n
% % % % % %
College Degree 92. 93. 94. 95. 96. 97.
n n n n n n
% % % % % %
Post-graduate Degree 98. 99. 100. 101. 102. 103.
n n n n n n
% % % % % %
Years of education 104. 105. 106. 107. 108. 109.
mean mean mean mean mean mean
median median median median median median
min min min min min min
max max max max max max
110. Other 111. 112, 113. 114. 115. 116.
n n n n n n
% % % % % %
117. Other 118. 119. 120. 121. 122. 123.
n n n n n n
% % % % % %
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131.

https://systematic-review.ca/Submit/RenderForm.php?id=7&hide_abstract=1

124. Other 125. 126. 127. 128. 129. 130.
n n n n n
% % % % %
not reported
Smoking
reported
Overall Group Am 1 Arm 2 Armm 3 Am 4 Arm §
Current|132. 133. 134. 135. 136. 137.
n n n n n n
% % % % % %
Former |138. 139. 140. 141. 142. 143.
n n n n n n
% % % % % %
Ever 144. 145. 146. 147. 148. 149.
n n n n n n
% % % % % %
Never |150. 151. 152. 153. 154. 155.
n n n n n n
% % % % % %

not reported

Yes

Condition Define
Renal insufficiency (included CKD) 157.
Diabetes 158.
On Dialysis 159.
160. Other 161.
162. Other 163.

. Is the entire study population a subgroup (all particiupants have a specific disease or condition)?

C-10
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166. Cther Comments

167. R2 only: if you are reviewing R1 data entry, enter your initials when you have completed the audit

Submit Form and goto or Skip to Next
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Study Characteristics

DistillerSR https://systematic-review. ca/Submit/RenderForm.php?id=10&hide_abstract=1
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Intervention KQ 1&2

DistillerSR https://systematic-review.ca/Submit/RenderForm.php?id=17&hide_abstract=1

= = Project I CIN User renee.wilson (My Settings)
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Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A

Submit Fo(m and goto  or Skip to Next
Intervention Description
Key Questions 1 and 2
The foffowing questions are in place to identify the contrast media (CIV) used in the study.

THIS IS NOT a KQ %2 study it
The Care being ed and no pr 1 es are being used.

1. Doesthe study report Intervertions for subgroups seperately?
(e.g., IV administration and IA administration)
* Yes
2. Identify group for baseline characteristics
(You can submit this form multiple time)

Select an Answer

No
Clear Response

3. Contrast Media used

lodixanol
lohesol
lomeprol
lopamidol
lopentol
lopromide
loxaglate
loxilan
LOCM
10CM
Mot specified
Other description
4. Contrast media administration route

38
12

® Not specified

Other
Clear Response

5. Dose

1of3 5/4/2014 9:55 AM
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DistillerSR https://sy stematic-review.ca/Submit/RenderForm. php?id=17&hide_abstract=1

Define
Mot specified

6. Duration

Define

Not specified
Clear Response

7. Volume

Define

Not specified
Clear Response

The foliowing questions are in piace %o idnetify and describe preventive measures for CIN.
Use Arm 1 EXCLUSIVELY for the controf or standard care intervention. if there s not , leave those 1 biank under Arm 1
NOTE: the Arms below should match teh Arms described in the participant characteristics form.

Amn 1 (controlfusual care) A 2 A 3 Arm 4 Arm 5
Adrministration| 8. 9. 10. 15 12.
route
NO CONTROL OR USUAL CARE Oral Oral Oral Oral
Oral v v IV v
IV Not reported Mot reported Mot reported Not reported
Not reported Other Other Other Other
Other
Dose 13. 14. 15. 16. 17.
Duration 18. 19. 20. 2415 22.
Tempaoral 23. 24. 25. 26. 27.
association to
CM Prior to CM admin Prior to CM admin Prior to CM admin Prior to CM admin Prior to CM admin
administration During CM admin During CM admin During CM admin During CM admin During CM admin
After CM admin After CM admin After CM admin After CM admin After CM admin
Not stated N ot stated Mot stated Not stated Not stated
Other Other Other Other Other
Other details |28. 29. 30. 31. 32.

33. Comments

34. R2 only: if you are reviewing R1 data entry, enter your initials when you have completed the audit

20of3 5/4/2014 9:55 AM
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Intervention KQ 3&4

DistillerSR
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Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A.

Submit Form  and goto  or Skip to Next
Intervention Description
Key Questions 3_4
The foffowin g questions are in place to idnetify and desaibe contrast media (Cioniy.

Use Anmn T EXCLUSIVELY for the controf or standard care intervention. if there is no controf, ieave those cofunms piankunder Arm 1
MNQTE: the Anmns befow shouid match the Anns described in the participant characteristics form

1. Doesthe study report Interventions for subgroups seperately?
{e.g., IV administration and IA administration)

® Yes

2. |dentify group for baseline characteristics
{You can submit this form multiple time)

Select an Answer

No
Clear Response
Arm 1 (controlfusual care) Arm 2 Arm 3 Arm 4 ArmS

Contrast 3. 4. 5. 6. I

M edium

{Media) used lodicanol lodixanol lodixanol lodixanol lodixanol
lohescol lohesxol lohexol lohexol lohexol
lormeprol lomeprol lormeprol lormeprol lormeprol
lopamidol loparmidol lopamidol lopamidol lopamidol
lopentol lopentol lopentol lopentol lopentol
lopromide lopromide lopromide lopromide lopromide
loxaglate loxaglate locaglate loxaglate loxaglate
loxilan loxilan loxilan loxilan loxilan
LOCM LOCM LOCM LOCM LOCM
10CM 10 CM 1OCHM 10CM 10CM
Mot specified Not specified Mot specified Mot specified Mot specified
Other description Other description Other description Other description Other description

A dministration| 8. 9. 10. 11 12.

route
NO CONTROL OR USUAL CARE 4 v % v
[ 1A 1A 1A 12
1A Mot reported Mot reported Mot reported Not reported
Mot reported Other Other Other Other
Other

C-15
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Clinical Outcomes Continuous
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Clinical Outcomes Categorical

DistillerSR https://systematic-review. ca/Submit/RenderForm. php2id=18&hide_abstract=1
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Adverse Events

DistillerSR
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Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A.

Submit Form and go to
Adverse events

1

or Skip to Next

Did this study report adverse events?

ves (inclueds a explicite report of no adverse events)

Harm Describe
Imaging delay 2

Need for additional imaging 3

Fluid overload 4

Heart failure 5
Anaphalaxis 6.
7. Other 8.

1 of2
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Cochrane Risk of Bias
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Refid: 12, Skateboards: Are they really perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A.

Submit Form andgoto

Risk of Bias

or Skip to Next

1. Choose primary outcome (if study has more than 1 primary/main outcome, this form will need to be filled out multiple times).

Select an Answer

The full Cochrane Riskl of Bias tool can be accessed here: http://ohg.cochrane.org/sites/ohg.cochrane.org/files/uploads
/Risk%200f%20bias%20assessment%20tool .pdf

Please refer to the link above while performing RoB assessments

Domain

Desription

Review Author's Judgement
...does the study:

Sequence Generation

Describe the method used to generate the allocation sequence in sufficient detail to allow an
assessment of whether it should produce comparable groups.

2. Was the allocation sequence
adequately generated?

Select an Answer

Allocation Concealment

Describe the method used to conceal the allocation sequence in sufficient detail to determine
whether intervention allocations could have been foreseen in advance of, or during enroliment.

3. Was allocation adequately
concealed?

Select an Answer

Blinding of Participants,
Personnel, ad Outcome
Assessors
Assessments should be
made for each main
oufcome or class of

Describe all measures used, if any to blind study personnel and participants from knowledge of
which intervention a participant received. Provide any information relating to whether the
intended blinding was effective.

4. Was knowledge of the allocated
intervention adequately prevented
during the srudy?

Select an Answer

C-19
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DistillerSR https://sy stematic-review.ca/Submit/RenderForm.php?id=28&hide_abstract=1

oufcomes

Incomplete Outcome Data | Describe the completeness of outcome data for each main outcome, including attrition and 5. Were incomplete oucome data

Assessments should be exclusion from the analysis. State whether attrition and exclusions were reported, the numbers adequately addressed?

made for each main in each intervention group (compare with total randomized participants), reason for

oufcome or class of attrition/exclusions where reported, and any re-inclusions in analyses performed by teh review Select an Answer

outcomes authors.

Selective Outcome State how the possibility of selective outcome reporting was examined by the review authors, 6. Are reports of the study free of
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Appendix E. Evidence Tables

Evidence Table 1 - Participant Characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy.

Age, mean
Follow- unless
Study up Sex, n female | otherwise Smoking status,
Author, year Population Arm* ARM define N Period (%) specified(Range) | Race, n (%) Education n (%) Comments
Aspelin, 2003' Diabetics with | Total 129 7 days 53 (41) NR NR NR
mild to
moderate
renal
insufficiency
(serum
creatinins 1.5
to 3.5 mg/dl)
Barrett, 2006° General Total 166 48-72 48(31.4) 67 NR NR NR
Hours
2 lodixanol 82 25 67 White: 43(56.6) NR NR
Black: 4(5.3)
Asian/Pac: 29(38.2)
Other: 0(0)
3 lopamidol 84 23 67.3 White: 42(54.6) NR NR
Black: 8(10.4)
Asian/Pac: 24(31.2)
Other: 3(3.9)
Becker, 2013’ General Total 113 72 Hours | 61(54) 52 White: 22 NR NR
Black: 23
Latino: 30
Asian/Pac: 38
1 lopamidol 32 NR NR NR NR NR
2 lohexol 35 NR NR NR NR NR
3 lopromide 21 NR NR NR NR NR
4 lodixanol 25 NR NR NR NR NR
Bolognese, 2012* | STEMI Total 475 72 Hours | 110(23) 66 NR NR Current: 173
1 lopromide 239 53 65 NR NR Current: 85
2 lodixanol 236 57 66 NR NR Current: 88
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Evidence Table 1 - Participant Characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Age, mean
Follow- unless
Study up Sex, n female | otherwise Smoking status,
Author, year Population Arm* ARM define N Period (%) specified(Range) | Race, n (%) Education n (%) Comments
Campbell, 1990° General Total 478 NR 213 57.8 NR NR NR Arm 1 is actually
not the
control/usual
care, but just
one of the
treatment arms.
252 arterial and
226 1V injections
of contrast
1 loxaglate 161 NR NR NR NR NR
(Hexabrix 320)
2 lohexol 158 NR NR NR NR NR
(Omnipaque
350)
3 lopamidol 159 NR NR NR NR NR
(Isovue 370)
Carraro, 1998° Mild to Total 64 7 Days 9(14.1) 68 NR NR NR
moderate
renal
insufficiency
(serum cr 135
to 265
micromol/L
within the
previous 2
weeks)
2 lodixanol 32 4 67 NR NR NR
3 lopromide 32 5 69 NR NR NR
Chuang, 2009’ General Total 50 7 Days 16(32) 58 NR NR NR
2 lodixanol 25 7(28) 62.9 NR NR
3 lohexol 25 9(36) 53.0 NR NR
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Evidence Table 1 - Participant Characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Age, mean
Follow- unless
Study up Sex, n female | otherwise Smoking status,
Author, year Population Arm* ARM define N Period (%) specified(Range) | Race, n (%) Education n (%) Comments
Dillman, 2012° General Total 389 3 Days 204(52.4) NR NR NR NR
2 lopamidol 199 99(49.7) 56.7 Black: 12(6.0) NR NR
Other: 187(94)
3 lohexol 190 105(55.3) 56.1 Black: 12(6.3) NR NR
Other: 178(93.7)
Feldkamp, 2006’ General Total 83 48 Hours | 54(24.4) 62 NR NR NR
2 lodixanol 42 15 60.5 NR NR NR
3 lopromid 41 12 62.7 NR NR NR
Hardiek, 2008" History of Total 106 7 Days 85(83.3) 66 NR NR NR
diabetes
2 lodixanol 54 52 65 (36-83) White: (98) NR NR
Black: (2)
3 lopamidol 48 33 66 (46-84) White: (100) NR NR
Black: (0)
Hernandez, 2009'" | Diabetic Total 250 72 Hours | 92(36.8) 70 NR NR NR
Patients
2 loversol 132 47(33.6) 70.1 NR NR NR
3 lodixanol 118 45(38.1) 69.1 NR NR NR
Jakobsen, 1996 Severe but Total 16 120 4(25) 55 NR NR NR
stable pre- Hours
dialytic renal
failure
2 lodixanol 1 55 (33-70) NR NR NR
3 lohexol 8 3 58 (33-72) NR NR NR
Jevnikar, 1988" General Total 23 20 Hours | 4 56.1 NR NR NR
2 loxaglate NR NR NR NR NR
3 lohexol NR NR NR NR NR
4 Diatrizoate NR NR NR NR NR
Jo, 2006" General Total 275 1 Month 121(43.6) 67 NR NR NR
2 lodixanol 140 61 66.1 NR NR NR
3 loxaglate 135 60 68.7 NR NR NR
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Evidence Table 1 - Participant Characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Age, mean
Follow- unless
Study up Sex, n female | otherwise Smoking status,
Author, year Population Arm* ARM define N Period (%) specified(Range) | Race, n (%) Education n (%) Comments
Juergens, 2009" Cr>130 - Total 191 7 Days 46(24.1) 70 NR NR NR
CrCl<60
2 lopromide 100 27(27) 69.4 NR NR NR
3 lodixanol 91 19(21) 70.2 NR NR NR
Koutsikos, 1992' | Non-diabetics | Total 24 24 Hours | 8(33.3) NR NR NR NR
with
satisfactory
renal function
(serum cr <
130
micromol/L)
with
perphieral or
renal arterial
vascular
disease
2 Diatrizoate 1 41.6 (30-51) NR NR
3 loxaglate 1 48.33 (37-66) NR NR
4 lohexol 6 37.61 (16-58) NR NR
Kuhn, 2008"7 Moderate to Total 248 72 Hours | 132(53.2) 69 NR NR NR
severe
chronic
kidney
disease
(estimated
glomerular
filtration rate
[GFR] = 20—
59 mL/
min/1.73 m2),
Type 1 or 2
diabetes
lopamidol 370 125 54 69.5 NR NR
lodixanol 320 123 62 68.3 NR NR
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Evidence Table 1 - Participant Characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Age, mean
Follow- unless
Study up Sex, n female | otherwise Smoking status,
Author, year Population Arm* ARM define N Period (%) specified(Range) | Race, n (%) Education n (%) Comments
Laskey, 2009" CKD of non- Total 418 7 Days 148(35) 69.6 (41-87) White: 307(73) NR NR
acute Black: 22(5)
etiology, type Asian/Pac: 76(18)
1or2 Other: 13(3)
2 lodixanol 215 76(35) 69.6 (42-87) White: 156(73) NR
Black: 16(7)
Asian/Pac: 39(18)
Other: 4(2)
3 lopamidol 203 72(35) 69.7 (41-87) White: 151(74) NR
Black: 6(3)
Asian/Pac: 37(18)
Other: 9(4)
Limbruno, 2013" General Total 113 5 Days 49(43.4) 7 NR NR NR
2 lodixanol 57 29(51) 77 NR NR
3 lobitridol 56 20(36) 76 NR NR
Mehran, 2009%° Renal Total NR 30 Days 18(12.3) 71 NR NR NR
impairment
scheduled for
coronary
angio having
2 consecutive
stable serum
creatinine
levels (>1.5
mg/dl and
</=3.0 mg/dl)
with most
recent
obtained
within 24
hours before
angiography
lodixanol 72 (12.5) 71.6 NR NR NR
loxaglate 74 (12.2) 71.3 NR NR NR
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Evidence Table 1 - Participant Characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Age, mean
Follow- unless
Study up Sex, n female | otherwise Smoking status,
Author, year Population Arm* ARM define N Period (%) specified(Range) | Race, n (%) Education n (%) Comments
Millward, 19962 General Total 48 NR 12(25.0) 63 NR NR NR
2 loxaglate 14 3 Median: 62 ( 51- NR NR NR
79)
3 loversol 34 9 Median: 62 (25- NR NR NR
78)
Nguyen, 2008% CKD Cr<1.5 Total 117 90 Days | 34(29.1) 64 NR NR NR
2 lodixanol 61 16 63 NR NR NR
3 lopromide 56 18 65.8 NR NR NR
Nie, 2008 CrCl <60 Total 208 3-7 Days | 66(31.7) 61 NR NR NR
ml/min
2 lodixanol 106 33(31.2) 61 NR NR Current: 38(35.8)
3 lopromide 102 33(32.4) 60 NR NR Current: 33(33.7)
Rudnick, 2008% SCr=1.7 Total 299 72 Hours | 87(41) 72 NR NR NR
mg/dL for
men and 2
1.5 mg/dL for
women
2 lodixanol 156 (31.8) 711 NR NR
3 loversol 143 (27.4) 72.6 NR NR NR
Serafin, 2011% Neurosurgical | Total 92 72 Hours | 67(72.8) 50 NR NR NR
patients
2 lopromide 48 35 49.6 NR NR NR
3 lodixanol 44 32 49.6 NR NR NR
Shin, 2011% Impaired Total 420 1 Month 194(46) 72 NR NR All: 199(47)
renal function;
creatinine
clearance
(CrCl) <60
ml/min
lodixanol 215 105(49) 711 NR NR Current: 98(46)
lopromide 205 89(43) 71.9 NR NR Current: 101(49)
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Evidence Table 1 - Participant Characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Age, mean
Follow- unless
Study up Sex, n female | otherwise Smoking status,
Author, year Population Arm* ARM define N Period (%) specified(Range) | Race, n (%) Education n (%) Comments
Solomon, 2007% General Total 414 120 149(36.0) 71 NR NR NR
Hours
2 lopamidol-370 204 66 72.4 NR NR NR
3 lodixanol-320 210 83 70.5 NR NR NR
Solomon, 2009 General Total 294 Range: 108(37) NR NR NR NR This population
12+ is the long term
Months follow-up data
from another
randomized,
double blind
study of
prevention CIN
strategies
(iopamidol vs.
iodixanol)
Age reported as
n in two groups:
18 to 64 and >/=
65
1 lodixanol 149 44 NR NR NR NR
2 lopamidol 145 29 NR NR NR NR
Wessely, 2009% General Total 324 6 Months | 89(31.3) 74 NR NR NR
2 lodixanol 162 43(27) 75.0 NR NR NR
3 lomeprol 162 46(28) 73.2 NR NR NR
Zo'o, 2011%° General Total 145 10 Days 59(40.7) 8 NR NR NR
2 lobitridol 74 31(41.9) 8.7 (1-16) NR NR NR
3 lodixanol 71 28(39.4) 8.1 (0-16) NR NR NR

CIN=Contrast Induced Nephropathy; CKD=Chronic Kidney Disease; Cr=Creatinine; CrCl=Creatinine Clearance; GFR=Glomerular Filtration Rate; [V=Intravenous; Mg/dI=Milligrams per decliter; Micromol/L=Micromoles per liter;
MU/min/1.73m*=milliliter per minute per 1.73 meters squared; NR=Not Reported; SCr=Serum Creatinine; STEMI=ST Elevation Myocardial Infarction
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy.

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Aspelin, 2003'

4

RCT

1999-2001

NR

Multi-center

Diabetic, serum creatinine 1.5-3.5 mg/dl 3 months prior
to procedure,. Not pregnant or lactating, no IV
administration of iodinated contrast media within 7 days
of the study, no treatment with metformin or non-
steroidal anti-inflammatory drugs, no nephrotoxic drugs
within 7 days, no serious reaction to iodinated contrast
media, no newly discovered unstable diabetes, no renal
transplantation, no serious concomitant disease, no end
stage renal disease necessitation dialysis.

Barrett, 20062

RCT/ Controlled

Yes

2004 to 2005

Outpatient

Multi-center

>18 years, CE-MDCT imaging of the liver or MDCT
angiography of the lower-extremity vasculature, CVD;
NYHA 1-2, moderate to severe Cr.>1.5, not received an
investigational drug within 30 days before admission to
the study, not undergone or were scheduled to undergo
any other radiologic procedure using radiographic
contrast media from 72 hours before to 7 days after the
administration of the study agent. No New York Heart
Association Class Il or IV congestive heart failure or
other medical conditions or circumstances which would
have substantially decreased the chances of obtaining
reliable data (eg, hypersensitivity to iodine-containing
compounds, hyperthyroidism or thyroid malignancies,
uncontrolled diabetes, unstable renal function, drug
dependence, psychiatric disorders, dementia). Not
nursing or pregnant patients, not scheduled to receive
any medication to prevent CIN (eg, N-acetylcysteine,
theophylline, fenoldopam or other drug).

Becker, 2013°

Non-RCT

NR

NR

NR

CT,; Serum creatinine < or = 1.4 mg/dl
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Bolognese, 2012*

4

RCT/ Controlled

Yes

2009 to 2010

Inpatient
(including ICU)

Multi-center

PCI; Other Risk factors, excluded those who had
investigational drug within previous 30 days, IV or IA
admin of iodinated contrast from 7 days to 72 hours
before, nephrotoxic medications from 24 hours before or
after its admitted with STEMI who underwent primary
PCI <12 hours (18 hours in cardiogenic shock cases).
Not pregnant, not lactating, no administration of any
investigational drug within the previous 30 days, no
intra-arterial or intravenous administration of iodinated
contrast media from 7 days before to 72 hours after the
administration of the study agents, no intake of
nephrotoxic medications

from 24 hours before to 24 hours after the administration
of the study agents, no previous participation in this
study, and an ability to give informed consent to
participate in the study

Campbell, 1990°

3.4

RCT/ Controlled

No

1989 to 1989

Inpatient
(including ICU)
Outpatient

Single-center

Non-pregnant patients

Carraro, 1998°

RCT/ Controlled trial

No

1995 to 1996

NR

Single-center

>18 years; Intravenous Urography; Other Risk
factors, The indications for IVU included: nephrolithiasis,
hematuria, urinary tract neoplasms, voiding disorders,
genital tract disorders, renal TB. They cannot be
pregnant or lactating, or have received iodinated
contrast media within 5 days of the study, or have a
history of serious reactions to iodinated contrast media,
or have severe concomitant disease. They also cannot
be taking potentially nephrotoxic drugs; no pregnancy
or lactation, no iodinated contrast media administration
within 5 days of the study, no history of serious reactions
to iodinated contrast media, no severe concomitant
disease, and no current assumption of potentially
nephrotoxic drugs

Chuang, 2009’

RCT/ Controlled

No

2005 to 2006

Inpatient
(including ICU)

Single-center

Intravenous pyelography; T2DM; diabetes with or
without renal insufficiency; renal insufficiency with or
without diabetes, no pregnancy, no volume depletion or
fluid overload, no IV-iodinated CM within seven days, no
treatment with metformin or NSAID within 48 hours, and
nephrotoxic drugs within seven days.
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Dillman, 2012®

3

RCT/ Controlled

No

2008 to 2010

NR

Single-center

>18years, CT; <1.5, no pregnant patients; no patients
with a most recent scr measurement of > 1.5 mg/dI (if no
scr measurement was available, patients received
contrast material according to departmental guidelines);
no patients undergoing therapy with agents purported to
reduce the risk of contrast-induced nephropathy (such
as N-acetylcysteine or IV hydration); no patients
undergoing CT who were administered contrast material
with a lower or higher concentration of iodine (for
example, 370 mg I/ml contrast material used for CT
angiography in our department); no patients who had
experienced any prior allergic like reaction to iodinated
contrast material; no patients in whom soft-tissue
extravasation of contrast material of more than 5 ml
occurred (so that it was not possible to determine how
much contrast material the patient received as a direct
IV injection); no patients who were participating in other
investigational drug, contrast material, or device trial

Feldkamp, 2006’

RCT/ Controlled

No

NR

NR

NR

>18years, elective coronary angiography; no chronic
kidney disease (GFR of 50 ml/min or less assessed by
the MDRD formula), acute kidney injury before coronary
angiography (assessed by serum creatinine), No
pregnancy, myocardial infarction in the last three weeks,
decompensated heart failure, mechanical ventilation,
and patients with cardiogenic shock

Hardiek, 2008

RCT/ Controlled

No

2001 to 2002

NR

NR

>18 years, undergoing diagnostic or interventional
angiography ; Other Risk factors, History of diabetes,
Stable serum creatinine levels of <2mg/dl. No
hypersensitivity to iodine or contrast media. No urinary
obstruction or evidence of dehydration. No dialysis,
pregnancy or administration of contrast, theophylline or
NAC within 24 hours of procedure.
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Hernandez,
2009"

3

Non-RCT

No

2005 to 2007

Inpatient
(including ICU)
Outpatient

Single-center

Coronary angiography, with or without PCI, T2DM; being
treated with insulin and/ or oral hypoglycemic agents, no
emergency procedure (eg, primary angioplasty) that did
not allow for adequate patient hydration; no cardiogenic
shock; no previous heart or kidney transplantation or
current use of immunosuppressive agents; no renal
disease requiring dialysis; no administration of CM
within the previous 7 days; no lack of baseline or 72-
hour postprocedure scr measurement

Patients enrolled
during the first 7
months of the study
received ioversol
and those enrolled
during the following
11 months received
iodixanol

Jakobsen, 1996%

RCT/ Controlled

No

NR

NR

NR

Predialytic chronic renal failure, Non-diabetic

Jevnikar, 19885

RCT/ Controlled

No

NR

Inpatient
(including ICU)

Single-center

Coronary catheterization, CVD; controlled CHF; Cr
>120umol, normal glucose levels, without prior contrast
medium reaction

Jo, 2006™

RCT/ Controlled

Yes

2004 to 2004

NR

Single-center

>19 years, Other Risk factors, Creatinine Clearance
<60ml/min (using Cockscroft-Gault formula), Not
pregnant or lactating. Have not received contrast media
within 7 days of study entry. No emergent coronary
angiography, acute renal failure, end stage renal
disease requiring dialysis, hypersensitivity reaction to
contrast, cardiogenic shock, pulmonary edema, multiple
myeloma, mechanical ventilation, parenteral use of
diuretics, use of NAC, use metformin or nonsteroidal
anti-inflammatoery drugs within 48 hours of procedure.

Juergens, 2009"

RCT/ Controlled

No

2003 to 2006

NR

Multi-center

>18 years coronary angiography or PCl,; Cr >130umol-
crcl<60, Exclusion criteria were pregnancy, history of
anaphylactic reaction to iodinated contrast medium,
treatment with contrast agents within 7 days, known
allergies to NAC, cardiogenic shock, current dialysis,
conditions or circumstances that precluded adequate
hydration or planned post contrast dialysis

Koutsikos, 1992

3.4

RCT/ Controlled

No

NR

NR

NR

Digital vascular imaging; Other Risk factors, Peripheral
or renal arterial vascular disease, non-diabetic, well-
hydrated patients with satisfactory renal function (serum
creatinine < 130 micromol/l) (and with peripheral or renal
arterial vascular disease, as mentioned in the other
question)
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Kuhn, 2008

3

RCT/ Controlled

Yes

2006 to 2007

Inpatient
(including ICU)

Multi-center

>18 years, CT angiography or CT of the brain, head and
neck, thorax, abdomen, or pelvis, CVD; NYHA I-lll,
stable moderate to severe chronic kidney disease
(estimated glomerular filtration rate [GFR] = 20-59 ml/
min/1.73 m2), Other Risk factors, controlled Diabetes
type 1 or 2, no pregnant or lactating patient, no
hypersensitivity to iodine containing compounds, no
hyperthyroidism, not received any iodinated contrast
agent within 7 days before the administration of the
investigational product, not scheduled to receive an
iodinated contrast agent within 72 hours after
administration of the investigational product, not
received any nephrotoxic medication (chemotherapeutic
agents, non-steroidal anti-inflammatory drugs other than
acetylsalicylic acid up to 325 mg/d) within 24 hours
before to 24 hours after the administration of the study
agent, no medical condition or circumstances that would
have substantially decreased the chances of obtaining
reliable data

Laskey, 2009"™

3.4

RCT/ Controlled

No

2005 to 2007

Inpatient
(including ICU)

Multi-center

>18 years, coronary angiography with or without
percutaneous coronary intervention, excluded; CKD of
non-acute etiology scr measurement not older than 6 m
2150 ymol/L (1.7 mg/dl) for men and 2133 pmol/L (1.5
mg/dl) for women or a creatinine clearance <50 ml/min,
Other Risk factors, DM | or Il, treated with insulin or oral
antiglycemics for at least 1 year, non childbearig
potential or if of childbearing potential the results of a
serum or urine human chorionic gonadotropin
pregnancy test, performed at screening, with the result
known before contrast media administration, was
negative,

the subject was not planned to undergo major surgery
(coronary artery bypass graft, carotid endarterectomy,
vascular surgery) within 3 days after the contrast media
administration,

the subject was not planned to undergo selective renal
angiography,

no history of serious hypersensitivity reaction to
jodinated contrast media,

no history of severe liver or hematologic disease,
multiple myeloma, or manifest thyrotoxicosis, severe
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Laskey, 2009"™
(cntinued)

heart failure requiring intravenous therapy with diuretics,
inotropes, and/or vasodilators, the subject was not planned
to receive an intravenous diuretic or intravenous mannitol in
connection to the contrast media administration,

not hemodynamically unstable prestudy (ie, inability to
sustain systolic blood pressure 90 mm Hg within 48 hours
before contrast media administration without

pressor or balloon support), not on hemodialysis or
peritoneal dialysis, and/or was not in acute renal failure, the
subject had not undergone kidney transplantation, the
subject had not received or would not receive any of the
following potentially nephroprotective drugs within 3 days
before or 3 days after contrast media administration; N-
acetylcysteine, fenoldopam, dopamine or hydration with
sodium bicarbonate (Potentially nephroprotective drugs such
as Ca-channel blockers, theophylline, etc, were allowed
provided they were used for treatment of the subject's
chronic underlying disease), the subject had not received or
was not planning to receive any of the following nephrotoxic
drugs within 7 d before or 3 d after contrast media
administration; aminoglycosides, vancomycin, amphotericin
B, cyclosporin, methotrexate, cisplatin, the subject had not
received or was not planning to receive nonsteroidal
anti-inflammatory drugs within 3 d before or 3 d after
contrast media administration, with the exception of low
doses of acetyl salicylic acid (up to 325 mg/d, and at a single
occasion in connection with percutaneous coronary
intervention up to 500 mg). However, subjects who were on
a stable non-steroidal regimen could be enrolled, the subject
had not or was not planning to have the initiation,
discontinuation, or change in dose within 3 d before or 3 d
after contrast media administration of any of the following:
trimethoprim, cimetidine, angiotensin converting enzyme
inhibitors, or angiotensin receptor blockers, the subject was
not on metformin (eg, Glucophage, Bristol-Meyers- Squibb,
New York, NY) at the time of coronary angiography/
intervention. Metformin had to be discontinued according to
local guidelines, and stopped no later than the time of CM
administration, withheld for at least 48 h, until the subject's
scr had been evaluated and it was deemed safe to resume
metformin.
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Limbruno, 2013"

4

RCT/ Controlled

No

NR

NR

NR

Undergoing coronary angiography and/or PCI;
Creatinine clearance < or equal to 60ml/min. No
allergies to iodinated contrast media. No prior contrast
administration 1 month prior. Not currently using non-
steroidal anti-inflammatory drugs. No acute ST-elevation
myocardial infarction or cardiogenic shock.

Mehran, 2009%°

RCT/ Controlled

No

2000 to 2002

Inpatient
(including ICU)

Single-center

150 consecutive imaging with min 100ml of parenteral
CM (both 1V and IA; Not pregnant. No contradictions to
theophylline or acetylcysteine. Stable renal function with
2day fluctuation below 0.4 mg/dl. No previous
examinations within 4 days of procedure.

Millward, , 19962

3.4

Non-RCT

No

1993 to 1993

NR

NR

>18<80 years. Abdominal aortography- abdominal
aortography, renal arteriography- iv ctap- aortography,
carotid arteriography. Excluded: non pregnant and non-
lactating women.

Nguyen, 2008%

RCT/ Controlled

No

2004 to 2006

Inpatient
(including ICU)

Single-center

>18 years Clinically indicated Contrast enhanced CT;
excluded, Cr >1.5 -GFR <60, No pregnancy; no
lactation; no administration of iodinated contrast media
within 7 days prior to study entry; no history of
anaphylaxis to iodinated contrast medium; no acute
renal failure; no heart or kidney transplant or otherwise
treated with cyclosporine or tacrolimus; no patients
receiving other potentially nephrotoxic drugs; no
administration of dopamine, mannitol, or theophylline 24
hours prior to enroliment; and no administration of non-
steroidal anti-inflammatory drugs other than aspirin
within 48 hours prior to enroliment.

Nie, 2008%

RCT/ Controlled

No

NR

Outpatient

Single-center

Elective coronary, carotid or peripheral angiography
and/or PTCA and stenting,; serum creatinine
concentrations 20.13 mmol/l, No allergy to the study
medication, absence of unstable renal function
(creatinine rising by

>0.04 mmol/(l day),patients not on dialysis, No
uncontrolled asthma, pregnant or breastfeeding.
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Rudnick, 2008%*

4

RCT/ Controlled

Yes

2001 to 2004

NR

Multi-center

>18 years, Cardiac angiography with or without PCI; no
end-stage renal disease requiring dialysis or organ
transplantation; CKD ( = 1.7 mg/dl for men and = 1.5
mg/dl for women), Exclusion criteria included acute
cause(s) for the elevated serum creatinine (Scr) value or
a Scr value unstable by >0.5 mg/dl within 10 days of
study entry; hemodynamic instability prestudy;
pregnancy; lactation; intravascular administration of
iodinated CM within 7 days before study entry; a
requirement for additional intravascular iodinated CM for
any purpose between 8 and 72 hours after initial CM
administration; the scheduling of a major surgical
intervention within 72 hours after the study procedure;
the administration of theophylline, fenoldopam, or
mannitol within 7 days before or 72 hours after contrast
administration; the initiation, discontinuation, or change
in dose of any of the following — trimethoprim,
cimetidine, angiotensin-converting enzyme inhibitor, or
angiotensin receptor blocker —within 72 hours before
study entry; initiation of nephrotoxic agents, or non-
steroidal anti-inflammatory drugs within 72 hours of
study entry; current use of metformin; severe liver or
hematologic disease; severe heart failure or a history of
serious reaction to intravascular iodinated CM

Serafin, 2011%

RCT/ Controlled

No

NR

Inpatient
(including ICU)

Single-center

>18 years, cerebral angiography or angiography with
endovascular embolization egfr>30 ml / min / 1.73 m? no
history of adverse reactions to any previously
administrated iodinated CM, not suspected of
hyperthyroidism, not pregnant, no contrast-enhanced
imaging within 7 days of the study

Shin, 2011%

RCT/ Controlled

No

2000 to 2001

NR

Single-center

>18 years, cardiac angiography; baseline serum
creatinine > 1.7 mg/dl.; no patient unable to provide
informed consent, no evidence of active atheroembolic
disease, including but not limited to blue toes, livedo
reticularis or eosinophilia, no known prior insensitivity to
acetylcysteine, no severe asthma, no breast feeding
women, no severe peptic ulcer disease, or respiratory
depression, no women off contraception, no patients
with serum creatinine measurements varied by more
than 15% in the three days before angiography
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Evidence Table 2 - Study characteristics for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, Year

Key
Question

Design

Sub group
analysis

Recruitment
date

Recruitment
setting

Multi or
single center

Inclusion criteria

Comments

Solomon, 2007%

4

RCT/ Controlled

Yes

2005 to 2006

NR

Multi-center

>18 years, diagnostic cardiac angiography or
percutaneous coronary interventions, moderate to
severe CKD, Criteria for exclusion were pregnancy,
lactation, administration of any investigational drug
within the previous 30 days, intraarterial or intravenous
administration of iodinated CM from

7 days before to 72 hours after the administration of the
study agents, medical conditions or circumstances that
would have substantially decreased the chances to
obtain reliable data (New York Heart Association class
IV congestive heart failure, hyper-sensitivity to iodine-
containing compounds, hyperthyroidism or thyroid
malignancies, uncontrolled diabetes mellitus, unstable
renal function, drug dependence, psychiatric disorders,
dementia), administration of any medication to prevent
CIN other than N-acetylcysteine (NAC), or intake of
nephrotoxic medications from 24 hours before to 24
hours after the administration of the study agent.

Solomon, 2009%

RCT/ Controlled

Yes

2006 to 2008

Reported in
CARE study

Multi-center

All listed in CARE

Same protocol as
CARE, just after 12
months.

All data is the same.
The only new data is
AEs

Wessely, 2009%

RCT/ Controlled

Yes

2006 to 2007

NR

NR

>18years, coronary angiography with a possibility of
bypass graft or percutaneous intervention, Serum
creatinine >1.5mg/dl measured 24 hours before
procedure, Not pregnant, not lactating, no intravascular
administration of iodine containing contrast within 7
days, no renal transplant, no cardiogenic shock, no end-
stage renal disease necessitating hemodialysis, and an
ability to give informed consent, not taking nephrotoxic
drugs.

Zo'o, 2011%°

RCT/ Controlled

No

2004 to 2006

NR

Single-center

>18years, coronary angiography; serum creatinine = 1.2
mg/dl or a creatinine clearance < 50 ml/min, no acute
inflammatory disease, no medication with NSAID or
metformin up to 3 days before entering study, no
abnormal findings in physical examinations, e.g. Signs
of dehydration or inflammation

AE=Adverse Events; Ca=Calcium; CARE= Cardiac Angiography in Renally Impaired Patients; CE-MDCT; CHF=Congestive Heart Failure; CIN=Contrast Induced Nephropathy; CKD=Chronic Kidney Disease;
CM=Contrast Media; Cr=Creatinine; CT= Computerized Tomography; CVD=Cardiovascular Disease; D=Days; DM=Diabetes Mellitus; e GFR=Estimated Glomerular Filtration Rate; GFR=Glomerular Filtration Rate;

H=hours; IA=Intrarterial; ICU=Intensive Care Unit; IV=Intravenous; IVU=Intravenous Urogram; MDCT; MDRD=Modification of Diet in Renal Diseases; Mg/dI=Milligrams per Deciliter; Mg=Milligrams;

Micromol/L=Micromoles per liter; MI/min/1 73m2=milliliter per minute per 1.73 meters squared; NAC=N-acetylcysteine; NSAID=Non-steroidal Anti-inflammatory Drug; NYHA=New York Heart Association;
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PCl=Percutaneous Coronary Intervention; PTCA=Percutaneous transluminal Coronary Angioplasty; RCT=Randomized Controlled Trial; SCr=Serum Creatinine; STEMI=ST Elevated Myocardial Infarction; T2DM=Type
2 Diabetes Mellitus; TB=Tuberculosis
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Evidence Table 3 - Interventions for studies comparing contrast media for the prevention of contrast induced nephropathy.

Author, year ARM Description Administration route | Dose, duration, other details Comment
Aspelin, 2003' 1 lodixanol 1A Varied and not standardized All patients well hydrated prior to procedure.
Recommended: 500ml hydration orally, and
500ml saline IV before angiography followed
by 1 L 0.9 percent saline
2 lohexol 1A Varied and not standardized
Barrett 2006 > 2 lodixanol \Y, 40+/-1.3 gl - 0.6 +/-0.1 gl/kg
3 lopamidol \% 40+/-1.3 gl - 0.6 +/-0.1 gl/kg
Becker, 20133 1 lopamidol v NR
2 lohexol \Y, NR
3 lopromide 1\ NR
4 lodixanol \Y, NR
Bolognese, 2012 * 1 lopromide 1A "as necessary for each patient", N-acetylcysteine used in all pts: 1200 mg IV IA balloons, inotropic drugs, abciximab, beta-
diluted with 100 ml 5% glucose during procedure and 1,00 mg orally twice daily | blockers, ACE inhibitors, diuretics at
for next 48 hours after PC; all its underwent hydration with IV isotonic saline discretion of interventional and CCU
(0.9%) at rate of 1 ml/kg/hr for 12 hours or 0.5 mi/kg/hr for 12 hours in cases of | cardiologists
overt heart failure
2 lodixanol 1A "as necessary for each patient", N-acetylcysteine used in all pts: 1200 mg IV
diluted with 100 ml 5% glucose during procedure and 1,00 mg orally twice daily
for next 48 hours after PC; all its underwent hydration with IV isotonic saline
(0.9%) at rate of 1 ml/kg/hr for 12 hours or 0.5 ml/kg/hr for 12 hours in cases of
overt heart failure
Campbell, 1990 ° 1 loxaglate IV, 1A NR CM given EITHER IV OR |IA PER PATIENT.
Clinical Outcomes reported only for IA but
AEs reported for both
(the articles says that the patients were
randomized to be given one of the three
agents "for a variety of arterial and central
and peripheral studies'.
ARM 1 is not actually a "control" group. All
three arms are treatment groups.
2 lohexol IV, 1A NR
lopamidol IV, 1A NR
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Evidence Table 3 - Interventions for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, year ARM Description Administration route | Dose, duration, other details Comment
Carraro, 1998 ° 2 lodixanol v 600 mgl/kg b. w, , preheated to 37 degrees
3 lopromide \Y, 600 mgl/kg b. w, , preheated to 37 degrees
Chuang, 2009’ 2 lodixanol \Y, About 0.8 mL/kg for each IVP procedure All patients were hydrated with 0.9% saline 1
mL/kg/hr 8—12 hours before and after IVP
3 lohexol \Y, about 0.8 mL/kg f r each IVP procedure
Dillman 2012 ® 2 lopamidol 1A 100-150 ml
3 lohexol \Y 100-150 ml
Feldkamp 2006 ° 2 lodixanol NR CM: 320 mg iodine/ ml. All patients received normal saline IV hydration before,
during and after procedure
3 lopromide NR CM: 320 mg iodine/ ml. All patients received normal saline IV hydration before,
during anf after procedure
Hardiek 2008 " 2 lodixanol 1A 320mg/ml, mean total iodine 46g (SD 20)
lopamidol 1A 320mg/ml, mean total iodine 46g (SD 20)

Hernandez 2009 " 2 loversol NR 195.5mls+/-92.1 Prophylactic volume expansion with 1000 mL
intravenous normal saline was administered
for 6 to 12 hours before the procedure (100 to
150 mL/h) and an oral dose of 1200 mg N-
acetylcysteine (NAC) (Fluimucil®, Zambon,
Milan, Italy) was administered 6 hours before
and 6 hours after the procedure

3 lodixanol NR 195.5mlis+/-92.1

Jakobsen 1996 2 lodixanol NR Mean: 0.34 g I/kg b.w. (Range: 0.25-0.48)
3 lohexol NR Mean: 0.34 g I/kg b.w. (Range: 0.25-0.48)

Jevnikar 1988 2 loxaglate 1A 0.70+/-0.05 g lodine/kg/body weight, total iodine 61.5+/-3.2
3 lohexol 1A 0.70+/-0.05 g lodine/kg/body weight, total iodine 61.5+/-3.2
4 Diatrizoate 1A 0.70+/-0.05 g lodine/kg/body weight, total iodine 61.5+/-3.2

Jo 2006 ™ 2 lodixanol 1A Mean dose: 204.6ml (SD 159.2) Contrast media dose not set through
protocol. Only given mean dosage.

3 loxaglate 1A Mean dose: 204.6ml (SD 159.2)
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Evidence Table 3 - Interventions for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, year ARM Description Administration route | Dose, duration, other details Comment

Juergens 2009 © 2 lopromide 1A lodine concentration: 370 mg/ml, , Four doses of NAC were given orally(600 mg

b.i.d.),starting the day before contrast administration. Saline (0.9%) was given
intravenously so that patients received at least 500 mL before the procedure.
atientsalsoreceived130 mL/h for at least 3 h post procedure in addition to liberal
oral fluid intake

3 lodixanol 1A iodine concentration: 370 mg/ml, , Four doses of NAC were given orally(600 mg
b.i.d.),starting the day before contrast administration. Saline (0.9%) was given
intravenously so that patients received at least 500 mL before the procedure.
atientsalsoreceived130 mL/h for at least 3 h post-procedure in addition to liberal
oral fluid intake

Koutsikos, 1992 '¢ 2 diatrizoate (also 1A 103.33+/-45.09 mL (mean iodine content 38.75 +/- 16.91 g)

known as

Urografin 76%)

loxaglate 1A 133.33+/-61.1 mL (mean iodine content 42.66 +/- 19.55 g)
lohexol 1A 132.69+/-56.88 mL (mean iodine content 39.81 +/- 17.06 g)

Kuhn 2008 "7 lopamidol \% mean=106.5 mL, range = 66—185 mL all patients at risk (deemed clinically
necessary or desirable) received prophylaxis
for CIN via hydration before, during, or after
contrast administration

3 lopamidol v mean=106.5 mL, range = 66—185 mL

Laskey 2009 ' 2 lodixanol 1A NR

3 lopamidol 1A NR

Limbruno 2013 2 lodixanol 1A 320 mg/ml All patients given 0.9% saline at 1 ml/kg/h, for
12 hours before and for 12 hours after
procedure.

lobitridol 1A 320 mg/ml

Mehran 2009 %° 2 lodixanol 1A Mean: 48.1 min (SD 35.5) Patients received diphenydramine
25 mg IV before procedure as well as
intravenous one-half isotonic saline at 100
ml/h for at least 3 to 5 h before the index
procedure, throughout the angiographic
interventional procedure, and for at least 12 h
after CM administration.

3 loxaglate 1A NR
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Evidence Table 3 - Interventions for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, year ARM Description Administration route | Dose, duration, other details Comment
Millward 1996 ' 2 loxaglate IV, IA NR
3 loversol IV, 1A NR
Nguyen 2008 * 2 lodixanol v 115ml
3 lodixanol \Y, 115ml
Nie 2008 » 2 lodixanol 1A 320 mg I/mL, Patients received prophylactic volume expansion with 1,000 mL All patients received clopidogrel (300 mg)
intravenous normal saline at a rate of 1.0 to 1.5 mL/kg/hr for 4 hr before and before the intervention. Clopidogrel (75
continuing for 6 hr after the procedure mg/day) was continued for 2 weeks in
patients who did not undergo PCI, whereas
patients who underwent PCI received
clopidogrel (75 mg/day) and aspirin (100 to
300 mg/day)for 9 months
3 lopromide 1A 370 mg I/mL, patients received prophylactic volume expansion with 1,000 mL
intravenous normal saline at a rate of 1.0 to 1.5 mL/kg/hr for 4 hr before and
continuing for 6 hr after the procedure
Rudnick 2008 ** 2 lodixanol 1A 320 mg-I/ml, sodium chloride solution (0.9%) was infused intravenously at 125
mL/h for at least 2 hours before and at least 6 hours after CM administration.
Oral fluid intake was encouraged ad libitum. Use of NAC was left to the
investigator's discretion
3 ioversol 1A 320 mg-I/ml, sodium chloride solution (0.9%) was infused intravenously at 125
mL/h for at least 2 hours before and at least 6 hours after CM administration.
Oral fluid intake was encouraged ad libitum. Use of NAC was left to the
investigator's discretion
Serafin 2011 * 2 lopromide IA 151.2 +/- 52.1 mL
lodixanol 1A 151.2 4/- 52.1 mL
Shin 2011 % 2 lodixanol 1A Mean: 179.0 +/- 127.2 Patients received intravenous normal saline
at a rate of 1 ml/kg/hour >/= 8 hours before
and after CAG. The use of N-acetylcysteine
was allowed at the attending physician’s
discretion.
3 lopromide 1A Mean: 179.0 +/- 127.2
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Evidence Table 3 - Interventions for studies comparing contrast media for the prevention of contrast induced nephropathy (continued).

Author, year ARM Description Administration route | Dose, duration, other details Comment

Solomon 2007 2 lopamidol 1A 796 mOsm/kg, all patients received prophylactic volume expansion with isotonic
sodium bicarbonate solution, administered at 3 mL/kg per hr for 1 hour before
angiography, and at 1 mL/kg per hr during angiography and for 6 hours after
angiography. Each site chose whether they would administer a prophylactic
NAC regimen to all of its patients, a regimen that consisted of an oral dose of
1200 mg twice per day administered on the day before and the day of the study
procedure

3 lodixanol 1A 796 mOsm/kg, all patients received prophylactic volume expansion with isotonic
sodium bicarbonate solution, administered at 3 mL/kg per hr for 1 hour before
angiography, and at 1 mL/kg per hr during angiography and for 6 hours after
angiography. Each site chose whether they would administer a prophylactic
NAC regimen to all of its patients, a regimen that consisted of an oral dose of
1200 mg twice per day administered on the day before and the day of the study

procedure
Solomon 2009 * 1 lodixanol IA NR
2 lodixanol 1A NR
3 lopamidol 1A NR
Z0'0 2011 % 2 lobitridol \Y, 2 ml/kg body weight, maximum 100 ml
3 lodixanol \Y, 2 ml/kg body weight, maximum 100 ml

ACE=Angiotensin Converting Enzyme; AE=Adverse Events; b.i.d=Bi-daily; b.w=Bi-weekly; CAG=Coronary angiogram; CCU=Coronary Care Unit; CM=Contrast Media; hr=Hour; |IA=Intrarterial; IV=Intravenous;
IVP=Intravenous Pyelogram; kg=kilogram; Kg=kilograms; Mg=milligrams; ml=milliliter; mOsm/kg=milliosmoles per kilogram; NAC=N-acetylcysteine; NR=Not Reported; PC=Post Cibum; PCl=Percutaneous Coronary
Intervention; Pts=parts; SD=Standard Deviation
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Evidence Table 4.

Summary of randomized controlled trials comparing low-osmolar contrast media with contrast-induced nephropathy as an outcome.

Mean age,

Author, year Location LOCM Route N Population Procedure y Females, % |Primary outcome Risk of bias

Campbell, 1990° N. America lohexol, 1A 252 General Peripheral arterio- |58 45 Change in serum creatinine within 72 hours for  |H
loxaglate, graphy those with detectable increase
lopamidol

Jevnikar, 1988" N. America lohexol, 1A 16 No renal impairment |Coronary 56 17 Change in serum creatinine after 20 hours H
loxaglate

Koutsikos, 1992'° Europe lohexol, 1A 40 No renal impairment [Renal 56 20 Change in serum creatinine after 24 hours H
loxaglate

Becker, 2013° N. America lohexol, v 113 No renal impairment [CT 52 54 Change in GFR within 72 hours M
lopamidol,
lopromide

Dillman, 2012° N. America lohexol, v 389 No renal impairment [CT 56 52 Development of CIN. Change in serum creatine |L
lopamidol >0.5mg/dl from baseline in 2 days

CT=computerized tomography; GFR=glomerular filtration rate; H=high risk of bias; IA=intra-arterial; [V=intravenous; L=low risk of bias; LOCM=low-osomolar contrast media; M=medium risk of bias; N. America=North America;

N=sample size; Y=year
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Evidence Table 5a — Comparison between low-osmolar contrast media: prevention of contrast induced nephropathy (categorical data).

Subgroup Intervention Com-
(not a n (%) with n (%) with | parison
subgroup is Time Time outcome Comparison* Time outcome statistics
column is Point | point1 N | at time statistics at Time point2 N | at time- at time
Author, year Outcome Measure left blank) ARM | 1 analyzed | point 1 time point 1 Point 2 anlayzed | point 2 point 2
Dillman, 2012° Development of | Change in serum lopamidol 2 20r3 | 199 1(1) p=0.62
CIN (change in | creatine days
Creatinine or >0.5mg/d| from
GFR--specify)-- | baseline in 2
short term days
Dillman, 2012° Development of | Change in serum lohexol 3 190 1(2)
CIN (change in | creatine
Creatinine or >0.5mg/d| from
GFR--specify)-- | baseline in 2
short term days
Campbell, Change in any rise in serum loxaglate 1 72 161 109
1990° Serum cr (yes or no) hours
creatinine-- and mean
short term change in serum
cr (micromol/L)
Campbell, Change in any rise in serum lohexol 2 158 96
1990° Serum cr (yes or no)
creatinine-- and mean
short term change in serum
cr (micromol/L)
Campbell, Change in any rise in serum lopamidol 3 159 103
1990° Serum cr (yes or no)
creatinine-- and mean
short term change in serum
cr (micromol/L)
Campbell, Change in any increase in intra-arterial | loxaglate 1 72 95 67 (71) All arms
1990° Serum serum cr injection hours P >=0.05
creatinine-- (umol/L) (yes or
short term no) and the
mean change in
serum cr

(micromol/L)
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Evidence Table 5a — Comparison between low-osmolar contrast media: prevention of contrast induced nephropathy (categorical data) (continued).

Subgroup Intervention Com-
(not a n (%) with Time n (%) with | parison
subgroup is Time Time outcome Comparison* point2 | outcome statistics
column is Point | point1 N | at time statistics at Time Point | N at time- at time
Author, year Outcome Measure left blank) ARM | 1 analyzed | point 1 time point 1 2 anlyzed | point 2 point 2
Campbell, 1990° |Change in any increase in intra-arterial 2 67 47 (70)
Serum serum cr (umol/L) |injection
creatinine--short |(yes or no) and
term the mean change
in serum cr
(micromol/L) lohexol
Campbell, 1990° |Change in any increase in intra-arterial 3 90 68 (76)
Serum serum cr (umol/L) |injection
creatinine--short |(yes or no) and
term the mean change
in serum cr
(micromol/L) lopamidol

Y%=percent; CIN=contrast induced nephropathy; Cr=creatinine; GFR=glomerular filtration rate; Mg/dl=milligram per decliter; Micromole/L=micromole per liter; n=number of events; N=sample size; P=p-value; Umol/l=micromole per liter
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Evidence Table 5b — Comparison between low-osmolar contrast media: prevention of contrast induced nephropathy (continuous data).

Com-
parison
Baseline Time | Time statistics Time | Time Com-parison
Measur AR N Mean Point | point1 N | Mean at time Point | point2 N statistics at
Author, yr Outcome e Sub-group | Intervention | M analyzed | (SD)* 1 analyzed | (SD)* point 11 2 analyzed | Mean (SD)* | time point 21
Becker, Change in % lopamidol 1 3 median=+ 72 median=-5 p=>0.18
2013° GFR (eGFR)- hours 5 hours
-short term
Change in % lohexol 2 median=+ Median=-
GFR (eGFR)- 1 2.5
-short term
Change in % lopromide 3 median, median,
GFR (eGFR)- +5 +10
-short term
Change in % lodixanol 4 median, median, +9
GFR (eGFR)-
-short term
Dillman, Change in lopamidol 2 2 199 -1.95 p=0.16 3 199 -1.87 p=0.16
2012" GFR (eGFR)- days (13.86), days (13.15)
-short term (95% Cl: - (95% CI: -
3.98 to 3.82to
0.09), 0.09),
p=0.055 p=<0.0001
Change in lohexol 3 190 -5.34 190 -3.68(-3.68)
GFR (eGFR)- (16.74), (95% CI: -
-short term (95% Cl:- 6.12to -
7.84 to - 1.24)
2.85)p=<0
.0001
Jevnikar, Serum umol/l loxaglate 2 8 110(5) | 4 8 111 () All arms 20 8 120 (8) P=ns
19883 creatinine-- hours p=NS hours
short term
Serum umol/l lohexol 3 8 110 (5) 8 108 (5) 8 112 (5)
creatinine--
short term
Serum umol/l Diatrizoate 4 7 107.5 7 108 (6) 7 120 (12)
creatinine-- (8)
short term

E-50




Evidence Table 5b — Comparison between low-osmolar contrast media: prevention of contrast induced nephropathy (continuous data) (continued).

Com-
parison
Baseline Time | Time statistics Time | Time Com-parison
Measur AR N Mean Point | point1 N | Mean at time Point | point2 N statistics at
Author, yr Outcome e Sub-group | Intervention | M analyzed | (SD)* 1 analyzed | (SD)* point 11 2 analyzed | Mean (SD)* | time point 21
Koutsikos, Serum micromo | Intra venous | diatrizoate 2 20 90.17 24 20 93.82 P=NS
1992'¢ creatinine-- I/L contrast (also known (3.79) hours (4.59) (compared
short term administrati | as Urografin to baseline)
on 76%)
loxaglate 3 20 88.53 20 96.64 P=NS
(4.72) (6.33) (compared
to baseline)
lohexol 4 20 82.58 20 82.75 P=NS
(2.96) (3.95) (compared
to baseline)
Koutsikos, Serum micromo | Intra arterial | diatrizoate 2 20 76.2(6.4 | 24 20 83.2 P=NS
1992'¢ creatinine-- I/L contrast (also known 5) hours (4.73) (compared
short term administrati | as Urografin to baseline)
on 76%)
loxaglate 3 20 76.0 20 86.5(8.25) | P=NS
(8.88) (compared
to baseline)
lohexol 4 20 68.78 20 78.8 P=NS
4.1) (7.14) (compared
to baseline)

%=percent, Cl=Confidence Interval, CIN=Contrast Induced Nephropathy, CICr=Creatinine Clearance, cr=Creatinine, eGFR=estimated Glomerular Filtration Rate, H=Hours, Hrs=Hours, Mg/dl=milligrams per deciliter,

Mi=milliliter, N=Sample size, NR=Not reported, Ns=Not significant, P=p-value, PCl=percutaneous coronary intervention, SCr=Serum Creatinine, Umol/L=micromole per liter
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Evidence Table 6 — Comparison between low-osmolar contrast media reporting on other outcomes.

Author, year

Comparison

Mortality N/n (%)

Adverse events N/n (%)

Campbell, 1990°

Arm 2: lohexol
Arm 3: lopamidol

Death (within a few weeks):
Both arms” 320/8 (2.5)
P=NR

Hypersensitivity, nausea, vomiting, hives:
Arm 2 161/20 (8)

Arm 3:159/7 (4.4)

P=NR

n=number of events; N=total sample size; NR=not reported; P=p-value
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Table 7. Summary of randomized controlled trials comparing iso-osmolar and low osmolar contrast media with contrast-induced nephropathy as a primary outcome.

CIN Primary
Mean defin- LOCM Follow-up, |[result Study
Author, year Location LOCM Route N Population Procedure age, y ition* IOCM group (group P valuet hours RR(95%CI) [limita-tions
Aspelin, 2003' Europe lohexol 1A 129 Renal impairment |Coronary, 71 A2 2/64 17/65 0.0003 72 0.1 (0.0,0.6) |M
and diabetes Aortofemoral
Bolognese, 2012" |Europe lopromide 1A 475 Myocardial Coronary 66 A1 30/231 23/234 0.3 72 1.3(0.8,2.1)|L
infarction
Feldkamp, 2006° |Europe lopromide 1A 83 No renal Coronary 62 A1 9/105 8/116 0.8 48 1.2(5,3.1) |H
impairment
Hardiek, 2008" N. America lopamidol 1A 106 Diabetes Coronary 66 A1 7/54 10/48 0.3 168 0.7 (0.3,1.6) |L
Hernandez, 2009'" |Europe loversol 1A 250 Diabetes Coronary 70 A3 3/118 11/132 0.06 72 0.3(01,1.1)H
Jakobsen, 1996 Europe lohexol 1A 16 Renal impairment |Aorta, pelvic 55 A1 0/8 1/8 1.0 120 0.4 (0.0, 8.0) |M
Jo, 2006™ Asia loxaglate 1A 275 Renal impairment |Coronary 67 A3 11/140 23/135 0.03 48 0.5(0.3,1.0) M
Juergens, 2009  |Australia iopromide 1A 382 Renal Impairment|coronary 70 A3 11/91 15/100 0.7 48 0.8(04,1.7)|L
Laskey, 2009™ Europe, Asia |iopamidol 1A 418 Renal Impairment|coronary 70 A2 24/214 20/203 0.8 72 1.1 (0.6. 2.0) |M
And Diabetes
Limbruno, 2013"  |Europe iobitridol 1A 113 Renal Impairment|coronary 76 A1 6/57 6/56 1.0 72 1.0(0.3,2.9) |H
Mehran, 2009%° N. America ioxaglate 1A 146 Renal Impairment|coronary 71 A3 11/72 18/74 0.2 72 0.7(0.3,1.3)[M
Nie, 2008> Asia iopromide 1A 208 Renal Impairment|coronary 61 A3 6/106 17/102 0.01 72 0.4(0.2,09 M
Rudnick, 2008* N. America ioversol 1A 299 Renal Impairment|coronary 72 A2 34/156 34/143 0.8 72 0.9(0.6,14)|L
Serafin, 2011 Europe iopromide 1A 92 Neurosurgical cerebral 50 A3 8/44 13/48 0.3 72 0.7(0.3,1.6) [M
Shin, 2011 Asia iopromide 1A 420 Renal Impairment|coronary 72 A3 23/215 16/205 0.3 48 1.3(0.7,2.5)|L
Solomon, 2007*”  [N. America iopamidol 1A 414 Renal Impairment|coronary 71 A1 26/210 20/204 0.4 45-120 1.2(0.7,2.1) M
Wessely, 2009% Europe iomeprol 1A 324 Renal Impairment|coronary 74 A3 36/162 45/162 0.3 NR 0.8(0.6,1.2) M
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Table 7. Summary of randomized controlled trials comparing iso-osmolar and low osmolar contrast media with contrast-induced nephropathy as a primary outcome (continued).

CIN
Mean age, |defin- LOCM Follow-up, |Primary Study limit-
Author, year Location LOCM Route N Population Procedure y ition* IOCM group (group P valuet hours result ations
Barrett, 2006° Asia lopamidol [\ 166 Renal impairment |CT 67 A1 3/76 3/77 1.0 48-72 1.0 (0.24.9) |L
Becker, 2013° N. America lohexol, \Y] 113 No renal CT 52 NR NR NR NR NR NR M
lopamidol, impairment
lopromide
Carraro, 1998° Europe lopromide \% 64 Renal impairment |IVU 68 A4 1/32 0/32 1.0 24 2.9 (01, H
68.9)
Chuang, 2009’ Asia lohexol \Y 50 Renal impairment |IVU 58 A1 1/25 1/25 1.0 72 1.0 (1,15.1) |H
or diabetes
Kuhn, 2008 N. America iopamidol v 248 Renal Impairment |CT 69 A1 6/123 7/125 1.0 72 0.9(0.3,2.5) |H
And Diabetes
Nguyen, 2008* N. America iopromide [\ 117 Renal Impairment |CT 64 A1 5/61 15/56 0.01 72 0.4 (01,09 M
Zo'o, 2011%° Europe iobitridol IV 145 Children CT 8 B 7/66 3/62 0.3 72 2.1(0.6,7.7)|L

CIN=contrast induced nephropathy; CT=computerized tomography; GFR=glomerular filtration rate; H=high; IA=intra-arterial; IOCM=iso-osmolar group; [V=intravenous; IVU=intravenous urogram; L=low; LOCM=low-osomolar contrast
media; M=medium; N. America=North America; N=sample size; NR=not reported; pos = positive; RR=relative risk; Y=year

* A = rise in serum creatinine relative to baseline: >25% (A1); >0.5 mg/dl (A2); >25% or >0.5 mg/dl (A3); >50% (A4). B: >25% reduction in creatinine clearance.
1 P value from Fisher exact test calculated from the counts in the preceding two table columns.
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Table 8. Comparison between iso- and low-osmolar contrast media: prevention of contrast induced nephropathy , study reporting eGFR only

Sub-
group n (%)
(not a Inte with Comp- Com-
subgroup | rve out- arison N(%) with | Com- Time n (%) with | parison
is column | n- Time come statistics | Time Time out-come | parison Time | point 3 N | out-come | statistic
is left tio Point | Time point1N at time | at time Point point 2 N at time statistics at | Point | anal- at time s at time
Author, year Outcome Measure blank) n ARM | 1 anal-yzed point 1 | point 1 2 analyzed point 2 time point2 | 3 yzed point 3 point 3
Becker, 2013’ Change in % lop |1 3 median 72 median=-5 | p=>0.18

GFR ami hours =+5 hours

(eGFR)-- dol

short term

Change in % loh | 2 median median=-

GFR exo =+1 2.5

(eGFR)-- |

short term

Change in % lopr | 3 median median,

GFR omi ,+5 +10

(eGFR)-- de

short term

Change in % lodi | 4 median median,

GFR Xxan , +9

(eGFR)-- ol

short term

%=Percentage, CI=Confidence Interval, eGFR=Estimated Glomerular Filtration Rate, GFR=Glomerular Filtration Rate, Mg/dl=milligram per deciliter, Micromole/L=micromole per liter, Ml/min/1.73m?=milliliter per minute per 1.73 meter
squared, N=Sample Size, NR=Not Reported, NS=Not Significant, p=P-value, PCI=Percutancous Coronary Intervention, SCr=Serum Creatinine, SD=Standard Deviation, Umol/L=micromole per liter
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Table 9. Comparison between iso- and low-osmolar contrast media reporting on other outcomes.

Author, year

Comparison IOCM v

Need for RRT (%)

Cardiovascular outcomes

Mortality (%)

Adverse events (%)

Diagnostic accuracy

LOCM N/n (%)
Bolognese, Arm 2: lodixanol N=475 Cardiac deaths Cardiac death
2012* Arm 3: lopromide Arm 2: (0) Arm 2: (3.4) Arm 2: (3.4)
Arm 3: (0.8) Arm 3: (4.7) Arm 3: (4.6)
p=0.49 p=0.5 p=0.5
MACE In-hosptial death
Arm 2: (5.6) Arm 2: (3.0)
Arm 3: (7.5) Arm 3: (3.8)
p=0.37 p=0.62
Reinfarction
Arm 2: (2.5)
Arm 3: (2.1)
p=0.77

Rehospital-ization for heart
failure

Arm 2: (0.8)

Arm 3: (0.4)

p=1
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Table 9. Comparison between iso- and low-osmolar contrast media reporting on other outcomes (continued).

Author, year

Comparison IOCM v
LOCM

Need for RRT (%)

Cardiovascular outcomes
N/n (%)

Mortality (%)

Adverse events (%)

Diagnostic accuracy

Chuang, 2009’

Total allergic reactions
Arm 2: (8)

Arm 3: (24)

p=0.24

Early reaction
Arm 2: (0)
Arm 3: (12)
p=0.23

Burning in throat
Arm 2: (0)

Arm 3: (4)

p=1

Dizziness
Arm 2: (0)
Arm 3: (8)
p=1

Late reactions
Arm 2: (8)
Arm 3: (12)
p=1

Skin rash
Arm 2: (8)
Arm 3: (12)
p=1
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Table 9. Comparison between iso- and low-osmolar contrast media reporting on other outcomes (continued).

Author, year

Comparison IOCM v
LOCM

Need for RRT (%)

Cardiovascular outcomes
N/n (%)

Mortality (%)

Adverse events (%)

Diagnostic accuracy

Hardiek, 2008™°

Nausea
Arm 2: (3.7)
Arm 3: (4.2)
p=NR

Fever

Arm 2: (0)
Arm 3: (3.7)
p=NR

Rash
Arm 2: (7.4)
Arm 3: (1.9)
p=NR

ARF

Arm 2: (0)
Arm 3: (1.9)
p=NR

Jo, 2006

Arm 2: lodixanol
Arm 3: loxaglate

N=275
Arm 2: (0.7)
Arm 3: (0.7)
p=NR

Composite of CV events in-
hospital and 30 days post
discharge and diagnostic image
quality

Arm 2: (2.1)

Arm 3: (2.2)

p=1

Juergens, 2009"

Arm 2: lodixanol
Arm 3: lopromide

N=70

Arrhythmia* (1.6)
Periprocedural * (2.1)MI
P=NR

Multiple AEs
Arm 2: (NR)
Arm 3: (NR)

p:

Kuhn, 2008

Arm 2: lodixanol
Arm 3: lopamidol

N=248
Arm 2: (0)
Arm 3: (0)
p=NR

Arm 2: (0)
Arm 3: (0)
p=NR

Laskey, 2009™

Arm 2: lodixanol
Arm 3: lopamidol

N=418

Arm 2: (0.7)
Arm 3: NR
p=NR

Deaths were reported in the
intention to treat (ITT) and the per
protocol (PP) populations as in
hospital deaths n=7 (ITT) and in
hospital deaths n=3 (PP). Deaths
not stratified or reported by
intervention group.
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Table 9. Comparison between iso- and low-osmolar contrast media reporting on other outcomes (continued).

Author, year

Comparison IOCM v
LOCM

Need for RRT (%)

Cardiovascular outcomes
N/n (%)

Mortality (%)

Adverse events (%)

Diagnostic accuracy

Mehran, 2009%°

Arm 2: lodixanol
Arm 3: loxaglate

Ml

Arm 2: (0)
Arm 3: (1.3)
p=1

Arm 2: (27.8)
Arm 3: (0)
p=0.24

Death, MI, and repeat
revascularization
Arm 2: (0)

Arm 3: (5.4)

p=0.12

Nguyen, 2008*

Arm 2: (4.9)
Arm 3: (3.6)
p=NR

Nie, 2008%

Arm 2: lodixanol
Arm 3: lopromide

Composite CV outcome*
Arm 2: (0.1)

Arm 3: (5.9)

p=0.025

Emergent PCI
Arm 2: (0)
Arm 3: (2.0)
p=0.24

Abrupt vessel closure
Stroke

Arm 2: (1)

Arm 3: (2)

p=0.61

Thombosis
Arm 2: (1)
Arm 3: (3)
p=0.36

Cardiac death
Arm 2: (0)
Arm 3: (0)
p:_-

Nonfatal Ml
Arm 2: (0)
Arm 3: (1)
p=0.49

CABG
Arm 2: (0)
Arm 3: (0)

Image quality*
Grade 1 =optimal
Arm 2: (70.8)
Arm 3: (79.4)

Grade 2 =suboptimal
Arm 2: (20)
Arm 3: (13.7)

Grade 3 = not diagnostic
Arm 2: (9.4)
Arm 3: (6.9)

p=0.35 (calculated across
groups and measures)

Serafin, 2011%

(2.2) entire study population
p=NR

Shin, 2011?°

Arm 2: lodixanol
Arm 3: lopromide

MACE
Arm 2: (2.3)
Arm 3: (2.0)
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p>0.99
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Table 9. Comparison between iso- and low-osmolar contrast media reporting on other outcomes (continued).

Author, year Comparison IOCM v Need for RRT (%) Cardiovascular outcomes Mortality (%) Adverse events (%) Diagnostic accuracy
LOCM N/n (%)
Solomon, 2007*” | Arm 2: lodixanol Serious cardio-vascular
Arm 3: loppamidol eventst
0 reports
Wessely, 2009” | Arm 2: lodixanol N=324 MI Arm 2: (3.7)
Arm 3: lomeprol Arm 2: (1.9) Arm 2: (4.3) Arm 3: (4.3)
Arm 3: (0.6) Arm 3: (4.3) p=0.78
p=0.31 p=0.77
MACE
Arm 2: (8.6)
Arm 3: (13.0)
p=0.2.1
Zo'o, 2011%° Pts with at least 1 AE Image quality is “good”
Arm 2: (24) Arm 2: (89.4)
Arm 3: (26) Arm 3: (83.9)
p=NR p=0.73
Serious AEs Diagnostic efficacy “easy”
Arm 2: (6) Arm 2: (98.5)
Arm 3: (6.8) Arm 3: (90.3)
p=NR p=0.58

* numbers reported are for the entire study population

CIN = contrast-induced nephropathy; CT=computerized tomography; CV=cardiovascular; CV=cardiovascular; H=High risk of bias; HF=heart failure; [A = intra-arterial; IOCM-iso-osmolar contrast media; ITT=intention to treat; [V =
intravenous; IVU = intravenous urography; L=low risk of bias; LOCM = low osmolar contrast media; MACE=major adverse cardiac events; MI=myocardial infarction; M-moderate risk of bias; NA = not applicable; NR = not reported; NS
= not significant; PCI=percutaneous coronary intervention; PP=protocol population; Pts=patients; RRT = renal replacement therapy;

* numbers reported are for the entire study population
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Appendix F. Study Limitations

Was knowledge of
the allocated Are reports of the

Was the allocation intervention Were incomplete study free of

sequence Was allocation adequately oucome data suggestion of

adequately adequately prevented during adequately selective outcome Study
Author, Year generated? concealed? the srudy? addressed? reporting? limitations
Barrett, 2006’ Yes Yes Yes Yes Yes Low
Becker, 20132 Yes No No Yes Yes moderate
Bolognese, 2012° Yes Yes Yes Yes Yes Low
Campbell, 1990* Unclear Unclear Yes No Unclear High
Carraro, 1998° Unclear Unclear Yes Unclear Unclear High
Chuang, 2009° Unclear Unclear Unclear Yes Yes high
Dillman, 20127 Yes Yes Yes Yes Yes Low
Feldkamp, 2006° Unclear Unclear Unclear Yes Yes high
Hardiek, 2008° Yes Yes Yes Yes Yes Low
Hernandez, 2009™ No No No Yes Yes high
Jakobsen, 1996 Unclear Unclear Yes Yes Yes moderate
Jevnikar, 1988" Unclear Unclear Yes No Yes High
Jo, 2006" Unclear Unclear Yes Yes Yes moderate
Juergens, 2009" Yes Yes Yes Yes Yes Low
Koutsikos, 1992"° Unclear Unclear Unclear Yes Yes high
Kuhn,2008' Unclear Unclear Unclear Yes Yes high
Laskey, 2009" Unclear Yes Yes Yes Yes moderate
Limbruno, 2013 Unclear Unclear Unclear Unclear Yes high
Mehran, 2009" Yes Yes Yes Yes Unclear Moderate
Nguyen, 2008%° Yes Unclear Yes Yes No moderate
Nie, 2008" Yes Unclear Yes Yes Yes moderate
Rudnick, 2008* Yes Yes Yes Yes Yes Low
Serafin, 2011% Yes Unclear Yes Yes Yes moderate
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Shin, 2011** Yes Yes Yes Yes Yes Low
Solomon, 20077 Yes Unclear Yes Yes Yes moderate
Solomon, 2009% Unclear Unclear Unclear Yes Yes high
Wessely, 2009% Unclear Unclear Yes Yes Yes moderate
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